BREATHABLE RUPTURABLE CLOSURE FOR A FLEXIBLE CONTAINER 

BACKGROUND OF THE INVENTION 
The present invention relates to containers for pourable viscous fluids such as 
motor oil and is more particularly directed to a form of closure or seal for the 
5 pouring spout of such containers. 

Automotive motor oil is commonly sold in individual bottle-like containers 
formed of a flexible plastic material. Oil is added to the engine by pouring it directly 
from the container typically one quart at a time into the engine's oil fill tube. It is 
common to spill a bit of oil on the engine as the container is tipped to bring the 

10 pouring spout to the oil fill tube. The spilled oil is unsightly, can leave a messy 
residue on the engine, and can burn off of hot engine surfaces giving off an 
undesirable odor as it burns. 

A common way of dealing with the spillage problem is to use a wide-mouth 
funnel to catch the initial spurt of oil as the container is tipped. Another approach 

15 especially adapted to the flexible plastic bottle-like container is to provide a closure 
over the pouring spout of the container that initially supports the weight of the oil as 
the container is tilted to bring its pouring spout into position over the oil fill tube, but 
that ruptures when the container is squeezed to let the oil pour out. Such an 
approach is taken for example in the following US patents: Pat. No. 4,696,328 of 

20 Rhodes, Jr.; Pat. No. 4,938390 of Markva, Pat. No. 5,353,968 of Good, Jr., and Pat. 

No. 6,457,613 of Patterson. This type of prior-art approach may be subject to one or 
more of the following deficiencies. The ruptured closure may restrict the flow of oil 
to substantially less than that allowed by the full size of the dispensing opening. The 
pressure required to initiate the rupture of the closure may be sufficiently great as to 

25 cause the oil to spurt uncontrollably as the closure is ruptured or may be sufficiently 
little as to allow premature rupture of the closure for example while grasping the 
container to remove the cap. Once ruptured, the closure may cause the flow to be 
uneven and irregular. Pieces of the closure material may dislodge and be carried 
into the engine along with the oil. 



SUMMARY OF THE INVENTION 
The present invention provides a rupturable closure for use with a flexible 
container that is especially suited for pouring viscous fluids such as motor oil. The 
closure is secured to the pouring spout or other dispensing opening of the container 
5 and retains the viscous fluid in the container as the container is brought into inverted 
position for pouring. Notwithstanding the ability of the closure to hold in the viscous 
fluid, the closure also allows the closure to breathe when the cap is removed so as to 
relieve small variations in pressure as the flexible container is first grasped for 
pouring and thereby prevent premature rupture of the closure before or as the 

1 0 container is inverted for pouring. 

Briefly, a closure according to the invention includes a membrane secured over 
the dispensing opening of the container. The membrane has a small primary vent 
orifice in the region over the dispensing opening that is sized to permit the 
membrane to breathe. The membrane also has a number of part lines along which 

15 the membrane parts when the flexible bottle is squeezed. In particular, the 

membrane has at least three part lines that are spaced about the primary vent orifice 
and that extend all the way to the primary vent orifice. The part lines extend outward 
from the vent orifice substantially to the periphery of the dispensing opening. Each 
of the part lines is interrupted by a small connecting element across the line 

20 proximate to the primary vent orifice. The primary vent orifice and the connecting 
elements are of a size, and the connecting elements are positioned sufficiently close 
to the primary vent orifice, such that the membrane will contain the viscous fluid 
within the container when the container is brought into inverted position for pouring, 
yet the connecting elements will break away and the membrane will separate along 

25 the part lines when the flexible container is squeezed, thereby enabling the viscous 
fluid to flow through the dispensing opening. 

It is an object of the invention to provide a closure that opens smoothly starting 
from the primary vent hole and its immediate vicinity and extending outward toward 
the periphery when the container is squeezed. 



It is another object of the invention to provide a closure that will rupture 
substantially completely when the container is squeezed. 

It is another object of the invention to provide a closure that allows the 
unruptured closure to breathe so that the closure will not rupture prematurely when 
5 the user grasps the container to remove the cap or merely moves it into inverted 
position in preparation for pouring. 

It is yet another object of the invention in at least some of its embodiments to 
provide a closure that, once ruptured, opens almost to the full effective size of the 
container's dispensing opening so as to allow effectively full flow through the 
10 opening. 

Other objects, aspects, advantages, and novel features of the invention are 
described below or will be readily apparent to those skilled in the art from the 
following specifications and drawings of illustrative embodiments. 

BRIEF DESCRIPTION OF THE DRAV/DSTGS 
15 FIG. 1 is an overall view of a container in inverted position and including a 

closure according to the invention. 

FIG. 2 is a plan view of a first embodiment of closure according to the invention. 
FIG. 3 is a plan view of a second embodiment of closure according to the 
invention. 

20 FIG. 4 is a close-up bottom perspective view showing the central portion of the 

closure of FIG. 2 as it starts to rupture. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 
FIG. 1 shows a flexible container 10 that holds a pourable viscous fluid such as 
automotive motor oil. Container 10 is made of a flexible plastic material that has 
25 sufficient give that It deforms slightly when squeezed. Such containers are 

commonplace for use with motor oils and other substances. The container has a 
dispensing opening 1 1 through which the oil is poured, and the opening is covered 
by a closure 12 secured about the periphery of the opening. The container is shown 
in FIG. 1 in inverted position with the cap removed and ready for pouring the viscous 
30 contents. As the container is brought to its inverted position, closure 12 retains the 



viscous fluid in the container so that the fluid will not spuit or drip out. When the 
container is in position over the intended receptacle, the user gently squeezes the 
container causing closure 12 to rupture and allow the viscous fluid to flow. The 
closure disclosed herein provides for improved retention of the viscous fluid as the 
5 container is brought to its inverted position and improved pouring of the viscous 
fluid once the container is squeezed to rupture the closure. 

Closure 12 is formed of a membrane that extends across the dispensing opening 
and provides the foundational member in which the various structures described 
below are formed. The membrane may have a compound composition including 

10 more than one layer — for example, a polymer layer permitting heat sealing to the 
periphery of dispensing opening 1 1 and a paper layer for structural integrity and 
possibly even a foil layer as a seal. Such membrane structures are well known in the 
art and need not be disclosed here in any detail. 

The membrane has a small vent orifice 13, referred to here as the primary vent 

15 orifice, which is disposed in the region over the dispensing opening of the container. 
As shown in FIG. 2 vent orifice 13 is at the approximate center of the closure over the 
dispensing opening, however, in some embodiments it may be desirable the vent 
orifice to be offset from the center or more to one side of the dispensing opening. In 
particular, for dispensing openings having a more elliptical or ovaloid shape, it may 

20 be desirable to locate the vent orifice at a focus of the opening or even closer to the 
bottom of the intended pouring edge of the dispensing opening. 

Emanating from primary vent orifice 13 and extending substantially to the 
periphery of the dispensing opening are a plurality of part lines 16, seen in FIG. 2. 
The part lines extend all the way into vent orifice 13; that is to say, they terminate in 

25 the orifice. The end of the part line at the primary vent orifice is referred to herein as 
the proximal end. To facilitate uniform rupture of the closure, the proximal ends are 
spaced about the primary vent orifice more or less uniformly although equal spacing 
is not necessary. In the embodiments illustrated here the part lines are straight. In 
other embodiments however the part lines could take other forms such as curved or 

30 some combination of curved and straight portions. 



The part lines themselves comprise slits passing completely through the 
membrane. In general they may be formed by incisions made through the 
membrane although it is not intended to limit the invention to any particular method 
of fabricating the part lines. The part lines are so called because they form the lines 
5 along which the closure parts when the container is squeezed. That is to say, when 
the container is squeezed sufficiently to initiate pouring, the membrane ruptures 
along the part lines. Each pair of adjacent part lines defines a sector 17 of the 
membrane, which flaps open when the container 10 is squeezed. 

The sectors 17 are held together to form the closure by a plurality of small 

10 connecting elements 18, one extending across each part line so as to hold 

neighboring sectors 17 together. The connecting elements 18 are located proximate 

to primary vent orifice 13 as may be seen in FIG. 2. Thus, each part line has two 
* 

portions: a first short portion 16a extending from the primary vent orifice to a 
connecting element 18, and a second longer portion 16b extending from the same 

15 connecting element 18 substantially to the periphery. The small connecting 

elements interrupt what otherwise would be a continuous slit in the membrane. 

When container 10 is squeezed, the force exerted on the membrane causes the 
connecting elements 18 to tear apart, thus enabling the sectors 17 to flap open under 
the action of the viscous fluid pouring out of the container. The tearing is initiated at 

20 the primary orifice 13 as the free tips 19 of the flaps bend outward under pressure by 
the squeezing of the flexible container. FIG. 4 shows a close-up view looking up at 
the peripheral area about the primary vent orifice as the rupture is initiated. An oil 
droplet 20 is seen pressing through the primary orifice and starting to bend up the 
tips 19. To facilitate the clean and immediate separation of tips 19 from one another 

25 under pressure, the tips may be formed with a generally rounded or scalloped 
shape such as shown in FIG. 4. 

To achieve the desired effect, it is necessary that the size of the primary vent 
orifice, the size of the connecting elements, and the distance of the connecting 
elements from the primary vent orifice be coordinated. The precise relation 

30 depends on the size of the dispensing opening and on the viscosity of the viscous 



fluid the container is intended to hold, as well as to some extent the surface tension 
between the viscous fluid and the membrane. The area between the primary vent 
orifice and the connecting elements, referred to here as the peripheral area about 
the primary vent orifice, is essentially free to flap open along the short part lines 
5 portions 16a. The size of the primary vent orifice and the length of the short 

portions 16a is such that the fluid viscosity and surface tension prevent the fluid from 
passing through the peripheral area about the primary vent orifice when the 
container is in its inverted position. The fluid viscosity and surface tension also 
prevent the longer part line portions 16b from separating to let fluid through when 

10 the container is in its inverted position so long as connecting elements 18 remain 
unbroken. The connecting elements have sufficient width that the closure supports 
the weight of the fluid in the container when the container is inverted. Yet connecting 
elements 18 are sufficiently narrow that they will break under the pressure from 
squeezing the container. For any given container and viscous fluid contents it is well 

15 within the skill of the routine practitioner to determine appropriate sizes and 
spacings of the primary vent orifice and connecting elements empirically. 

To provide a minimal opening for the viscous fluid to flow through, the closure 
must have at least three sectors 17 to flap open, that is, at least three part lines. A 
greater opening will be formed with a greater number of sectors. When the number 

20 of part lines, and the number of sectors, is equal to at least seven, there will be 
sufficient sectors for the ruptured closure to open to within at least about 
seven-eighths of the full area of the dispensing opening. Referring to FIG. 2, when a 
sector is forced open under the action of the fluid gushing out, it will tend to fold 
back along the fold line 21 indicated in several sectors in FIG. 2. The amount by 

25 which the closure opens may be measured by comparing the area of the dispensing 
opening with the area of the triangular section bounded by fold line 21 and the two 
adjacent part lines 16. The ratio of the two areas multiplied by 100 gives the percent 
by which the closure opens for a circular dispensing opening. The resulting 
percentage is given by the formula 
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100 . 180.sin« 
n a 

where the angle alpha (a) is the angle of the sector at the primary vent orifice 
expressed in degrees. For seven sectors the area ratio is 87.1 percent; for eight 
sectors it is 90 percent. That is, with eight sectors and a circular dispensing opening 
5 the closure opens up to about 90 percent of the full area of the dispensing opening. 
For seven sectors it opens up to about 87 percent or about seven-eighths. 

To facilitate the opening of the closure even further, the closure may include 
auxiliary part lines 23, which extend transverse to the part lines 16b a short distance 
along the peripheral edge of the dispensing opening. The auxiliary part lines allow 
10 the sector to fold back even further under the action of the flowing viscous fluid. As 
illustrated in FIG. 3 each part line has an auxiliary part line extending into each 
neighboring sector. In other embodiments, however, the closure may be formed 
with fewer auxiliary part lines. 

The primary vent orifice 13 serves two functions. First, it is the focus of the part 
15 lines, which all terminate at the primary vent orifice. The short part line portions 16a 
define small flaps about primary orifice. The flaps are held together by the 
connecting elements 18. The size of these flaps and of the primary orifice is such that 
the viscous fluid will not flow through the region within the ring of connecting 
elements 18 so long as the connecting elements remain intact due to the viscosity 
20 and surface tension of the viscous fluid. When the container is squeezed sufficiently 
to initiate pouring, the closure begins to open at the primary orifice under the 
generally uniform hydrostatic pressure from the fluid and the connecting elements 
break away allowing the closure to open all the way. In this manner the closure 
begins to open in a controlled location generally within the central regions of the 
25 dispensing opening and proceeds smoothly from there. 

Another function served by the primary vent orifice is to allow the closure to 
breathe, that is, to allow an amount of air to pass through. This breathing action 
serves to relieve the pressure that results when the user grasps the container and 
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removes the cap. Simply by gripping the container, the user will necessarily have to 
squeeze the container somewhat, which in turn causes pressure to be exerted on the 
closure. The vent function of the orifice serves to relieve this pressure and prevent 
premature opening or rupture of the closure. In addition, the orifice allows the 
5 closure to breath as the container is inverted and the viscous fluid shifts within the 
container. To facilitate the breathing function, the closure may be provided with one 
or more auxiliary vent orifices 24 to increase influx and outflow of air. The auxiliary 
orifices, like primary orifice 13, are sized so that the viscous fluid will be prevented 
from flowing through the orifices by the viscosity and surface tension of the fluid with 

10 the membrane material, so long as the closure remains unruptured. While the 

auxiliary orifices may be located at any position in the region beyond the connecting 
elements, they may also facilitate smoother opening of the closure if they are located 
on the part lines as shown in FIG. 3. 

The above descriptions and drawings are given to illustrate and provide 

15 examples of various aspects of the invention in various embodiments. It is not 

intended to limit the invention only to these examples and illustrations. For example, 
in some embodiments the closure may include other layers not interfering with the 
primary orifice, connecting elements or part lines. For example, in some 
embodiments it may be desirable to include a foil layer covering a portion of the 

20 membrane to help in sealing the membrane. A sufficiently thin foil layer may not 

need to be pre-slit over the part lines and may in fact cover at least the outer portion 
of the part lines. If the primary vent orifice and the immediate vicinity of the primary 
orifice are left uncovered and free to breathe, the foil in such embodiments will not 
impede significantly the breathing function of the membrane and the rupture will 

25 still be initiated at the primary orifice. A sufficiently thin foil, even if not pre-slit, can 
still tear away under the action of the outflow of oil from the peripheral area about 
the primary orifice and the outbending of the sectors 17 when the container is 
squeezed sufficiently to initiate rupture. 

Thus, given the benefit of the above disclosure, those skilled in the art may be 

30 able to devise various modifications and alternate constructions that although 
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differing from the examples disclosed herein nevertheless enjoy the benefits of the 
invention and fall within the scope of the invention, which is to be defined by the 
following claims. 



